Chondroitin sulfate and heparan sulfate-containing proteoglycans are both partners and targets of basic fibroblast growth factor-mediated proliferation in human metastatic melanoma cell lines.
Basic fibroblast growth factor (FGF-2) and its respective tyrosine kinase receptors, form an autocrine loop that affects human melanoma growth and metastasis. The aim of the present study was to examine the possible participation of various glycosaminoglycans, i.e. chondroitin sulfate, dermatan sulfate and heparin on basal and FGF-2-induced growth of WM9 and M5 human metastatic melanoma cells. Exogenous glycosaminoglycans mildly inhibited WM9 cell's proliferation, which was abolished by FGF-2. Treatment with the specific inhibitor of the glycosaminoglycan sulfation, sodium chlorate, demonstrated that endogenous glycosaminoglycan/proteoglycan production is required for both basal and stimulated by FGF-2 proliferation of these cells. Heparin capably restored their growth, and unexpectedly exogenous chondroitin sulfate to WM9 and both chondroitin sulfate and dermatan sulfate to M5 cells allowed FGF-2 mitogenic stimulation. Furthermore, in WM9 cells the degradation of membrane-bound chondroitin/dermatan sulfate stimulates basal growth and even enhances FGF-2 stimulation. The specific tyrosine kinase inhibitor, genistein completely blocked the effects of FGF-2 and glycosaminoglycans on melanoma proliferation whereas the use of the neutralizing antibody for FGF-2 showed that the mitogenic effect of chondroitin sulfate involves the interaction of FGF-2 with its receptors. Both the amounts of chondroitin/dermatan/heparan sulfate and their sulfation levels differed between the cell lines and were distinctly modulated by FGF-2. In this study, we show that chondroitin/dermatan sulfate-containing proteoglycans, likely in cooperation with heparan sulfate, participate in metastatic melanoma cell FGF-2-induced mitogenic response, which represents a novel finding and establishes the central role of sulfated glycosaminoglycans on melanoma growth.